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±E±Ett#a«ciEte ^n/c^ ^ $ swan*** - $ 

C 4*«»4-r*»*3B 1 iBi&©aMf^Sil 

So 

mm. 

'm^&zmx s c £ £ -r zmrnm i «*©■*« 
[fSSaS5] R^&&^©fcB&©*njtOT«£f*g • 

n » *Bi***«>*BB. ±iaSiBiaffll^ia{crtj»3*ifc 
^rr^^t'i* fcti^ttW § ftfc b--r^ y * y K82 

a^t'JS fcfct ff 1 * ^ * 'J *> fc^ffl U fc^n v *S 
SCit«»ttS SUJtfS 6 IB 

»g©il^{ffRMffi^So 

a s. i'Bfi^ffiatoilSPtcftig;? fitc* + ■> J * U 
$ Ttttfl-ttW e tl/c t' 5=* ^ * 'J (ciett • £ if £ 

s fcttJUW $ tifc tr f 8 * y * y ccEtt • fiW 5 * s 
©giJ<7©'7-J'x>;r{C, ^Jhfc^a ? *B®£S 

[nmog i o ] ±tas^^ffl##s«< ^-^rt 
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aw©wjwa#Bi»a7caj{c«fc o -ctsTc;* tutatt^/B 

C > -5 C £ £ 4 M#9 6 f B$£©BM«*gMIII§ 

So 

fcm^B&#>6£*£GfcB&£ £=%GE©X-z,*T?£Ji£ 

£T-5^S€:<iA4C:£C£*it$iS[£TSie5ra6iatS 
©BfStifgMffiigSo 
io [ISJj?rai2] ±IE5IS^&ffl-5f3M8{i. #Mtc©^ 
p-?^rt©B&£if^>:?Vbbrf#6tifcB<t5£. fife 

^ * . s /ttti^sq t* r * ^ * y ccmst 2>ctzw& 
£ -r 4 iSsRii 6 ieiS<DM^tt$fiMffi^So 
[lt*Sl 6 ] 7 7 ? 3i«ft^*7 > - $ 4gtf 

-r-ssH&axg£. 

MP3-T4Ifi£. 

c £ ««m £ r sa^m fs^ffl^a. 

$*IBtt-r-5»ilBtt#l3£. 

±IBita«#l3KIBlt§n/c7 7 ? » JW0HH/t9 ^ - f 

■ tflBorsaBESsa-^Ajrasisr c £ k j: o mm^m 
40 -r4fia^a^S£. 

So 

[ igjjtig 1 8 ] ±§ESa®a#s £ ±ia» jMBis^s 
i o©a^a^5*fcwa^a7-aH2 v-v-cm 
mtzct *mkt t- zm*m 1 7 iat8©a^tt*Mffi 

1 9 ] t-^^^^W^ • BBJT4fcJ!xZ)f 
50 ^r^f 1 * • 7 s 3-f*S6tt:«il.SCi«»«irS» 



3 

1 7 imcom&m mt&mmw, 

Mt-r>a^*^ fciiJWtt 3 nfc tf J * y cc 
v * ^ * y * fc« trf** y * y a* 6i*<&tb ifc^p^ 
oimvmmmmxmmm:. 

[»*3B2 2] iiasaaana-^SB; :/p?*rt 

MCi 4 T SIWOB 2 0 ifitSOBMf £BM5I3£ 

**^tM*fcEtrj-*:ai4 . 

±E£Ett*BK:EttS ftfc? ^ 9 5 JVSQfc** 
iT£ffiBMm:fI4, 

JbEJBH&ffi^SK: J: 5jBI4«9T5is 4 * WlT £ 

c 4 *mwi 4 -r &m*iiniura^£. 

[ Ms&B 2 4] ' ^i*CDtlja^tf 9 C P U 4 , 

^-^*Ef* • «^-r5^^>>-=ey 4, 

CPU©fflffl*tT5^?:7-fe? r 4, 

**:7-fe* h4^S^X£aDT^3ftfc^:7 -y » 

*y 4*«*, 

K#fflSrifcfiiffi:3^> FecffioTH*©KfflXtfctB;*i- 
y * y * fcB hr 7 s * * y 4 l r «*r a *e*fflx. fc 

C4«r«Fa4T2>lt*S2 4 Ett® > £ T A > S > r 
[ff*JI2 6] ±fS^ -Y >^*'J 4, JtEW^o 

* ^ v ^ccrtJB* fcttJWfw $ ftfc trf 8 * ^ y 4 4 . 
*8»i/rfflc^^a*«^.fcc:4*«FtR4rs»*3i2 

[0 0 0 1 ] 
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[0 00 2 ] 

SO(C<torS2gftSnfcC^*5 J PEG (Joint Ph 
otoqraphic Codinq Experts Group) ^Si^^^tlTC^ 
£ fl COJPEG*a». DC T (*tfc3lf-r>a»: 
Discrete Cosine Transform) J±$3#JfSO fcf 

4«-r4C4***n6nr^S. 4c3# k . **eftfJ# 
io ftK? h»*4>a:<T44. DCTUfO^o^S* 

[0 0 0 3 ] C*l 4 JSttS»^r5S ( I F 

S : Iterated Function Systems) *^J/BLfcHflfcffiR& 

' SftfciBlfc4S<<Hfc8(©IB<k3&s, .^©HiftOcpccS& 

i^^xo»r?3PaE-r*4^5fr!ir. is^ogE.tBfH 

ttSrWmLfcfe(DT&S; c©si^^s;«, JJBJ 
[0 0 04] «fS3¥5-5 7 0 6 2 #£^&ClfiiS3nfc 

y v >? z )i<Dn^'j>u\,mm.mx:mm%m7tX" 

CPU 5 0 3^Stft$tl«t/^^A^X6 2CC« k 9 
30 -#VRAM5 1/ROM5 2, 9\%&4^ %-7 4 * 
(I/F) 5 3, 7-7**;HBB«5 5. CDC 

— F (KB) I/F 6 0*i««S3*vCt>S o I 
/F 5 3(cay-AROM5 4^SSV34l2d:5Cca:o 
•CI**. 7^d7dfJH£BSB5 5 5RC/GDC 5 7CUSVR 
AM ( b'ftRAM) 5 6«^?tl, GDC57CC« 
^^^-f -^I/F584/^tCRT (RHNRV) 5 
Os&sSSttStlS. *fc, KBI/F6 0^M-^F 

6i3&sg«i3nSo 
40 [0 00 5 ] yctcftff ccoc^rsttwr *. WI/F5 

fcJ:-3T«E#18A3*i5 4, CPU5 05i^-ARO 

7-^vram5 i ic^au, c^cc^^n^ww 

ilia^rGDCS llC&m-?Z>. GDC57« t $km2ti 
r*fclJIWim*VRAM5 6±CCjKPB^44ftec^ C 
5EHJBrK*ffl It ^ 7r;^I/F58 CC« 
^T^C4CC.t0, CRT5 9ica3^t-^>o CPU50 
B k +-JK-F6 1*6KB (*-#-F) I/F 6 0 
50 *^U-C3.-lf3&saALfc3v> F*S»BK*4, CO 



5. 

f-^^ffiUt. GDC5 7«UE2tU *SCi»G 
D C 5 7 &C^0^OfcSWg^% £ "SSI-r & C £ CC <fc 

[0 0 0 6 ] y-AROM54*6?FSI/F 5 3£:ft 
L/TR#HJS*K 7-^VRAM5 1 CcSSStiSy- 

it7 ^ * * il/H^OJSS 37> FScj^n y ^ A# g 

*tirc^*. c<oy ? ?2)im&imm^-?y FStf^o 

A) 44«H»©M*6^«CcHr4»JJBffli^^*« 
3ft£„ CPU5 0IJ, F6 lJfe6«A3*lfc 

nv>FffcSE^tC7^VRAM5 l3^6R*tUUfc 

KT**l«. cni:GDC5 7r^<77^^;HSi 
8B5 C*i*««Lfc7 5^ *;MSlii«5 

#c£dcU cn^VRAM5 6±CCjg5BOT*0>< C<t$C 

[0 0 0 7 ] &*>\ ±13^18^5 - 5 7 0 6 2-5fS*?BCC 
[0 0 0 8 ] 

[0 0 0 9 ] — ±E8*<fc«JMec, 3ftS/*y=i>± 

[ooio] ##mh», c©n«*»i*-rste»«:tts 

[ 0 0 1 1 ] 
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ffl*ffiTcicc<fcOBi«*s«rs«iiiaaffi*at. ± 
[0012] ccr\ ±fie»ffl«ka#s^Wiai*s* 2 

[0013] *fc, £fBtt^&KlfBtI3ftfc 
77^ J!**-* =y * - % *m I * TJ5fflX*«#«Hil * 

20 wen*. «7cStifctnj»iB«tc*^c*TsaK»«# 
H«*^r £ c £ # r# 3 c 

[0014] *li^5i>^f>f h.il 

£ft©fM®£tT 9CPUi, ^-**Ett-«» 
t-S^^^y^'Ji, CPUCD$W^tf 9**^fev F 

^^7*^^ h£~&&'*x&mcxmm$titc#5y 
30 cc«eoriB«ostTO*a#*m^ 7*rx* + *&& 

[0015] 

a»«#©a«*s« o /c AiKDx > * f -r > y 

[0016] COH 1 CC7nr«a«, S6a^»©»J©l4 

40 ?t^4>&< i4> iocD$dp^©<tL/r, mz.&2^><Dc. 

PU1, Si37> F^^-^^rfBtiL/cC^^ 

£CD-ROM^ROM#- b V 9^*©EttMK»5 

£IBlt^'C*-2>^-f >^*»;3i, CO^-f^^'J 
3CC«SKStiffiHn^> F*7 5**A>*»'0-*-* 

Hi^v> F^JgaUT^tfTSCi-Cf-^^^^^fiS 
*r*l-^ei±0 (m»2-3(D) SailiMSa56, 7i, 

50 r <0 VRAM 8. 9<h, a— !f ^^A^T^/cS)©^ 



(5) 



[0017] wcmwc^^xWiW-? m ucfcc* 

y^>/U10 04IGtCPUl$/di 10 
CPU2&C$££iT£ 0 CPU14Wi2iiCtlS:»l 

[0018] f EtftiSf* 5 3&> 6K#fcH 3 tltcffiM^ V > F 
J t>y?9Z)l&&'* : yj*-Zte. CPUlJ/cBCPU 

t3£*l& 0 Sfc, CPUl*fcl*CPU2K:+tr>a 

(ilSCPU 1 £fcBCPU2 ttM<£>^ »> S/ay*9 
CPUl £/tBCPU2<D®K3CC<£o 
[0019] C Ctd, ffim&M^GX!l!kmf&iyt>ti2> 

f*>t'ir**VRAM8«:gaa#ffl07-^x'; 

mot, ±8B«B:a -7 > f ccfie -o rgffiSSffl^ ( 7 ^ 
zzfrm^) (D^m^mrctxmm^^^o mi . 30 

zx-vTw* ftx\ &m7vy?m»D k frhi&?m9L 
[0020] jSH^aajeortaptc^+x^-fr ■ * 

W(f) = w x (f) U w 2 (.f) U 
[0 0 2 6 ] W = U p k . 1 w k (2) 40 



#i2000-48 182 
8 

am-css. tnam«M»8acFVRAM8r. 

[0 0 2 1 ] CCt, HJsaffiH^HSB6 (£fc«7)T 

[0022] ±Es«^ft^{fcoa*w*«flE», m 

T — J— F • -f — • v** (Arnaud E. Dacq 

□in) cc<ts»X rsaiU«iii*®ft077^4r;i«lft 

&cS~3< ffihf^f^Htj ("Imaqe coding based on a f ra 
ctal theory of Iterated Contractive Imaqe Transfor 
mations", IEEE Transactions on Imaqe Processinq ,Vo 
1.1, No.l, pp.l&-30) ttC7jk$tlX^Z> 0 

[o 02 3] mmm®M&. ant. hv-f^o^ 

k ) ^<Dm'mmwwm&*. mm^m^t^-r^xcD 
is>isz?uy?mi&fcifiLxm&Lxft5ctx\ m& 

[0 0 2 4 ] ^3$Ctel,>T, U>>>^ta^^R k CD^H 
[0 0 2 5 ] S/c, H7 CC^Sti-5iB« 

^•£j&a$i 9r©yp?^iM^t ccDD k & 
£R k ^n^^R,, ^cDT^b'>^pg 

• U w P (f ) ( 1 ) 

»^77^>^<fc<ffll^tl^ 77^>^ 

[0 0 2 7 ] 
[JR1 ] 



vi (x,y) = 



(3) 



[002 81 C©(3)SKJ:n)t. 2 rfu v i>m<Dm {C%-5= 0 6©iS^BS • ^fiSSPl 9t?W. Wxt* 



*ss-rc<tr\ aan«<DFy-Y>^o »*b«i i5£ 

[0 0 2 9 ] ±lfiCD^I^, >y ^CO^ral^tl^COl^r 

X(sxd i + b- r 1 ) 2 S'hfit 
<t ft £ ct 5 ccg£t ft#<fc C >. £\ 
[OO3 1]04lt fV^>^P *>tMX#U>^ 

m«F-rf-f>^n 9 ^D fc OS»*fiL<!:&S4iB*<0 
¥*tt*d, tit, ±62 (4) S^otv, 

«©EBR«£LT»*B«.<5 (±»#-T4> aff*y:* 20 

( 3 momnt 1 @©h») + ( 1 ja<on»t 1 ^coit 

f?) = (4@CDftW<!: 10<D»»iliao*#) 

[0 0 3 2 ] *»?HO»2 ©IS*lSO*lB«:-3C»T 

H«afflgB6i, C©JSHiBl«6CCS«0?tVRAM7 
^ffl^t, VRAMTfcJHHStifc^-^xyrWrS 

[0033] $ ^(tc^m<om2<oms&<om^t or. 

1 (Dot: 5 (cffiKOfiBUsaas (m« 2 ooSliiMS^ 
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10 

[0 0 3 0] 

v, ( d, ) = s x di + b (4) 

' CCt, s^3>h^^h (±fB^S:'C<DContrast Sea 
linq) , b£:/5^ h*^ (ifBlftSCT© Luminance Sh 

y * r k faommm r , <t 2 saw^nc 



(5) 



6, 7) *RW, «x.lfrfSt^x^FiA©fO + 
SB7fcJ\ — ^%A«J-¥>*+^^^^ft^fOJSiBCc, fib 40 

[0 034].ffiot, /v- F"5*T(0»(tt3&»e>S#**^ 
TJ5«a»1I#*?Ti>. W^t^T^ cot§ so 



[0 0 3 5] ±era. JSHSOSSPR^tf-r^y^yicH 
«feor*o/c*s k im«cca»fi©cpu%«it, «■ 

5. C P UKB-tt^hStt* • 

[0 0 3 6 ] JJcfC, *^©^30HJ6©^S8CCOtir 
10 0 3 7] Ttttofc, 15^ *»WO»3©iaSO 

o$«iai^tf ^cpu 1 ASSo^gpy^ey l 2i, 

CPUl(cSi§n/c+f «r> A ^€';4i, Sailing 



[0 03 8] ^«mcoi^p^^ 0 H5«C*Jl» 
l 0tecn£3>hn-;btf#&£UT, ^>f>^io 

o?:iDtcpuifcjs$«o cpuiacn^g 
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[0 0 3 9 ] IStSSItt 5 ^M^tH £ n/cll37> p 

^77^^^{^7^-^«, cpuncior, ^ 
^>/^X 1 0 OfcfflGTfl-SM-ty l 2S/diCPU 1 

na. p« t cpui©iw»{cj:or, 

sh^ssp i 3 i^DffiB^ii^ i 5 {cesssn*. sap 

\,\ fife*. »JMBl«l 4r«. tt»«:a#LT£jas 

SB(c u x , imsp r f- * x * * v v e > ?w *> n 
■fe ^ tf-rjew-* c i wssgr a 4. 

[0 04 0] rfcCC, *SWOS4©Hl(7)BI^oi^ 

^a^»*«*fc*>©-c*4. 

1 7 . FV A >^n * ^*JiS» 1 8 , Bfll^ft • 

«ffijaW2 2**i/r«astirc**. 30 
[0042] wtmmc^xmw-r&e &mitfwm 

1 7^^tHAStifc py^>^n *#tS*l 0 8^A* 

mtk 1 1 l^tH^Sn-S. COFVO^n^ltl 
1 1 tt, B<R£& • *JSSB 1 9 ocfcc^r, ^ttojgtt 1 

xmjmistcfflm^> Ficta^T4^}£^.x--# i o 
n^o SEJftstifcF^^>^n-y^BiiRi i 5«. mm 

£;ft4 0 C©S&fts«. KCca^fc, SBH3v>pccj:0 40 
*S8*-r5o £fc* H 6 OftfJtWSB 2 1 fy^OCPU 

4„ 

[0 04 3 ] H6©S«S»«-^S«:»jC-rSR 
*l©^Pv^Sja«2 3, J&2©:/l3**£j5S» 
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^ * nmettas 2 7 . m/mmmscom 28, * * 

^29, W^fc-£Sffc»3 0£^6«teSft4. 

[0 044] ^c«c«ifp«:oi^rittwrs- 17oim 
^•Mi9m m«±fia (3) scr^stisB 

SS^rtrSori^r, »2 0^n^«»i 2 3{c*fL 

l^MtofMitr^ enlace. 

1 2 3CC#t/C, ±E (3) aoifflJRR (a, ,b, ,c 

ndnei.f,) *fiM9***.r. gttusigflrrc 
tr, ^»sn/c^n ^ 1 2 6 £-e*i-eftf#£ c 

*©/h3^*2©^av^iH<fc*jBWL. ^©b$cd^1 
cd^d » ^Bftme 1 10, S20^p*; 1 
0 8, S»^7>-^109 <±B. (3) SS©*»«» 
*«l*-r*) *lfl*Lr, IHffc -^S{tSB3 0-C^fi 

[0045] ^ctc, msonttojeKccoi^-cBiiB-r 

y*>4i^5i^^ sfS/^y^yji, 06t«, 
jua-cifi^ji^cc. jgjisasBPrt^tf^y-tyip* 
y**^i/fc«*t-racifcpiiBr**. cneo 

/c^gI^^<tt^»^^o Sot, i>Xf 

^a □ 

[0 04 6] #CC, »6©«fc©JB«KO^rBMB , r 

a 0 c©» e ±au*tsaa^»cc*j 

<hi>-c, mmmm^cDifnmm^mmmycmc^^xm 

[0047] ±ies 6 -cb, ^mib^gia5 1 7 -c^gsa 

asiasnr*fc«^cctt, «Bwa-^Hii»a7E»2 2cc*j 
^t, mmm^m&i 1 7%a7c-r4. cotuwa-^H 
«i 17«; Hi»y- : ty»2 0o»fS©'7-^xyr«c 
iii^n-c, ^H©soika*«:flai»6tis. s-jt, 0 

6©tDma^il»aDW2 2*. BuiBfiBi^Sgpecflf^ 

a 0 Ajrfc, ±8a©«n»ia#iiB«©w#ifc««i 0 7«. 
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h 7 (ommimmm^j&m 2 s x&& $ n & . 

[0 04 8] B8ttC*i**ttWCC5*OfcHr*S. A 
* (B3RM5I*) tc*~>Xftmtimi 0 7*sW*3h 

? mmwm) cc<£ ^ xwmm<Dmm.m.z xwt lx, 
tnmmmm 1 i7£atfj-«r& 0 ccdh6o^m 

*scittf^*rfetti». 10 

[0 04 9 ] ^CCC, *IBK<D® 7 OHJS<DJKaStCOl^r 

S!^WL/*sJSffiL/-cffbtiS Q fltefr, try 

£ 0 20 

[0 0 5 1 ] tew f + X?t?:ailtX-Al- 
«fc^©£j£0/cy*xy*<DX-A* 

(HQOr^) 3HaE©X-A* (H90r.) » 
#l«fc2l»ffiteftSTgfffirtW^ <B9©»^ r n . a 
<r J o *0»^CC«, l^tt?nTcfc5Cc, 8»<E>X- 

A*<oa#ity*x^+ i tatLxmrn?****!' 30 

<t«e?8T , *4. try+^yiccSHSJvri,* 
y* ^ y co v - ^ x y 7 <o#»*lll cc h . 

[oo52] ^ccc, &§m<Dm8 <omM<D]tmitc~o^x 

fS^fUHf^ L fcBH* £ <!: X- L. 

fca#H«i*^*0r, ^fiE^X-A^cDS-^iS^i 
«J:^tCl/ciOT^5 D -T&Jbft. HlOiCTjVTJ: 

T£j?SOfcf**X**<L, I.^ £r n CDfS^CX-A 
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T3t£icft£ 0 

[ 0 0 5 3 ] H 1 HJ, cn^lMJ^U/cir^ 

x-a$ti, T2fficc-€-n^n»ijfi«:9-^xy 

TSCimS. ft&\ a?BT«*43W. 4^U/cr 
tx^t r-^ffi u ft < ft o /cy * x * + fornix h tix 

[0 0 54] S/c, ±iEl£fBtt, MfrDy + X^rS:* 
CtOTSS. ffefr. ±iB2o(D^X^i>CC®^ft{S 

m*mv&t>i£x. meter* z*+&t£j8 t '?zcti> 

r#4 0 (f^ft l ) xo.7+ (:r*x^ 

t2) xo.3=fr7^x^£-rntf, ^n7o 

[0 0 5 5 ] ^CK, *»M©»9 a«ifcojB«K:o^r 
[0 05 6] 1 <7>*ife©JEJI8-C(i. 1® 

swtcaBft*±E (4) at»stis*ffirseKOTc» 
f-)x7 (y^^ ^ ^^x • *v?m xrnmL 

cfc 9 <b L/c»^, 1 InJCD^SLi 1 H©llW*raie«:tf 5 
t&»iS^*<S:0, mmmX'tj;<tj:Z>lr-X&!jL 

[0 05 7 ] cntC*f|£-r4/c26{C«, ±IS(4)'a<D 

[0 0 5 8 ] II l 2 (D (A) 5i, H4 i[5]«CC K^-T> 
(2i3<0 1»/hH«^ft{cfflS) -C*5*s, tH» 

%mmt!L t ft 4 4 BHRcfico^TrtcffiKT & 

S^d, tit, u>^^a^^R k ©ES^n^fii 

iclStLTC^o coia^s, ±ia(4)S;CDc = 

i % b = o ictmrz><Dx\ mw, mm, mm*±< & 
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ic a t* - O X i> ccflfe fc 6 T . ifJMtf^R 4ft*. 

r&£. {tot, jfetcsftKo/cH4<D»^fci:fc^r, a 
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Summary 



(57) [Abstract] 

[Technical problem] Based on the drawing command and data which were loaded 
from the storage, the game machine which performs repetitive conversion decode at 
high speed is realized. 

[Means for Solution] The drawing command and fractal conversion parameter which 
were loaded from the storage 5, and data are memorized to main memory 3, and 
repetitive conversion decode of the drawing texture developed by VRAMs 8 and 9 in 
the drawing processing sections 6 and 7 is carried out according to the drawing 
command and fractal conversion parameter which were transmitted by control of 
CPUs 1 and 2. A high-definition restoration picture is acquired realizing the 
repetitive conversion decode which the repetitive conversion decode of the texture 
could be carried out at high speed, and cut down computational complexity sharply 
by this. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image-information-processing equipment carry out having a primary- 
storage means memorize the data containing a fractal conversion parameter, a 
drawing processing means generate a picture by performing repetitive conversion 
decode processing using the fractal conversion parameter memorized by the above- 
mentioned primary-storage means, a picture storage means develop the picture 
which generates by the above-mentioned repetitive conversion decode, and at least 
one control means control processing by the above-mentioned drawing processing 
means as the feature. 

[Claim 2] Image-information-processing equipment according to claim 1 
characterized by choosing the above-mentioned drawing processing means for every 
two or more preparation and object object, and using either of two or more image- 
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processing meanses. 

[Claim 3] Image-information-processing equipment according to claim 1 
characterized by equipping the above-mentioned drawing processing means with the 
video memory of exclusive use. 

[Claim 4] Image-information-processing equipment according to claim 1 
characterized by having the control means of the exclusive use corresponding to 
each above-mentioned drawing processing means. 

[Claim 5] Image-information-processing equipment according to claim 1 
characterized by having further a texture decoder for elongating and developing the 
initial picture for repetitive conversion decode. 

[Claim 6] Image-information-processing equipment according to claim 1 
characterized by having a repetitive conversion decode means to carry out 
repeatedly [ multiple-times ] and to carry out operation of changing the picture 
within a block into the picture within other blocks to the above-mentioned drawing 
processing means. 

[Claim 7] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 6 which is made to memorize 
and hold at the cache memory or the video memory by which external was carried 
out in which the changed block picture was built by the above-mentioned drawing 
processing means each time, and is characterized by to have a means change the 
block picture read from the above-mentioned cache memory or video memory in tire 
case of next transform processing. 

[Claim 8] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 7 characterized by having a 
means to overwrite the block picture changed into the cache memory or the video 
memory by which external was carried out in which the changed block picture was 
built by the drawing processing section in the work area where the memory 
concerned is the same when making it memorize and hold. 
[Claim 9] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 7 characterized by to have the 
means which writes in the block picture which combined with the rate of zoom of 
the picture for decode, and was changed into the cache memory or the video 
memory by which external was carried out in which the changed block picture was 
built by the drawing processing section in the separate work area in the memory 
concerned when making it memorize and hold. 

[Claim 10] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 6 characterized by using the 
picture restored by the initial decode image restoration section of drawing 
processing circles as an initial picture of the beginning at the time of changing the 
picture within a block. 

[Claim 1 1] the picture generated from the decode picture most generated at the 
latest rate of zoom when the above-mentioned repetitive conversion decode means 
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performed the repetitive conversion decode accompanied by zoom — ** — having 
the means which compounds the decode picture generated at the present rate of 
zoom, and is made into the decode picture of the present rate of zoom — the 
image-information-processing equipment according to claim 6 characterized by 
things 

[Claim 12] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 6 characterized by having a 
means to change into the picture within other blocks the picture acquired by 
carrying out the sub sample of the picture within the block of a referring to agency. 
[Claim 13] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 12 characterized by having the 
means which makes adjustable the position of the pixel in which the picture within 
the block of above reference origin carries out a sub sample according to number of 
occurrence. 

[Claim 14] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 6 characterized by having a 
means to copy a part of picture within the block of a referring to agency to the 
picture within other blocks. 

[Claim 15] Image-information-processing equipment according to claim 6 
characterized by developing the texture which was further equipped with the texture 
decoder for elongating and developing texture, and was restored by the texture 
decoder in the cache memory or external video memory of a drawing processing 
circles warehouse. 

[Claim 1 6] The image-information-processing method of carrying out having the 
process which memorizes the data containing a fractal conversion parameter for a 
primary-storage means, drawing down stream processing which generate a picture 
by performing repetitive conversion decode processing using the fractal conversion 
parameter memorized by the above-mentioned primary-storage means, the process 
which develop the picture which generates by the above-mentioned repetitive 
conversion decode for a picture storage means, and the process control processing 
by the above-mentioned drawing processing means as the feature. 
[Claim 17] The image-information-processing equipment carry out having a primary- 
storage means memorize the data containing a fractal conversion parameter, a 
drawing processing means generate a picture by performing repetitive conversion 
decode processing using the fractal conversion parameter memorized by the above- 
mentioned primary-storage means, a data-processing means perform geometric 
calculation of configuration information, and at least one control means that control 
in processing by the above-mentioned drawing processing means as the feature. 
[Claim 18] Image-information-processing equipment according to claim 17 
characterized by realizing the above-mentioned drawing processing means and the 
above-mentioned data-processing means with one image-processing means or an 
image processing processor. 
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[Claim 1 9] Image-information-processing equipment according to claim 1 7 
characterized by having a texture decoder for elongating and developing texture 
further. 

[Claim 20] Image-information-processing equipment according to claim 17 
characterized by having a repetitive conversion decode means to carry out 
repeatedly [ multiple-times ] and to carry out operation of changing the picture 
within a block into the picture within other blocks to the above-mentioned drawing 
processing means. 

[Claim 21] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 20 which is made to memorize 
and hold at the cache memory or the video memory by which external was carried 
out in which the changed block picture was built by the above-mentioned drawing 
processing means each time, and is characterized by to have a means change the 
block picture read from the above-mentioned cache memory or video memory in the 
case of next transform processing. 

[Claim 22] The above-mentioned repetitive conversion decode means is image- 
information-processing equipment according to claim 20 characterized by using the 
picture restored by the initial decode image restoration section of drawing 
processing circles as an initial picture of the beginning at the time of changing the 
picture within a block. 

[Claim 23] The image-information-processing method which carries out [ having the 
process which memorizes the data containing a fractal conversion parameter for a 
primary-storage means, drawing down stream processing which generates a picture 
by performing repetitive conversion decode processing using the fractal conversion 
parameter memorized by the above-mentioned primary-storage means, the process 
which performs geometric calculation of configuration information, and the process 
which control processing by the above-mentioned drawing processing means, and ] 
as the feature. 

[Claim 24] The entertainment equipment carry out having equipped the graphic chip 
connected with CPU which controls the whole, the main memory which memorizes 
and holds data, the chip set which performs control of CPU, and a chip set through 
a high speed bus, and a graphic chip with built-in or the video memory by which 
external was carried out, and having had a means carry out a repetitive conversion 
decryption of a picture according to the drawing command read from the above- 
mentioned main memory using the above-mentioned graphic chip, and generate 
texture as the feature. 

[Claim 25] Entertainment equipment according to claim 24 characterized by having a 
means to share a part of above-mentioned main memory as texture memory or 
video memory. 

[Claim 26] Entertainment equipment according to claim 24 characterized by having 
the above-mentioned main memory and a means to use for the above-mentioned 
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graphic chip dispersedly built-in or the video memory by which external was carried 
out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to 
image-information-processing equipment which generates a picture by repetitive 
conversion decode processing, a method, and entertainment equipment about 
image-information-processing equipment, a method, and entertainment equipment. 
[0002] 

[Description of the Prior Art] The so-called JPEG standardized by ISO as a 
conventional typical picture compression method (Joint Photographic Coding 
Experts Group) The method is learned. Offering coding and a decode picture with 
this JPEG method good when a comparatively high bit is assigned using DCT 
(discrete cosine transform : Discrete Cosine Transform) is known. However, when 
the coding number of bits is lessened to some extent, a block distortion peculiar to 
DCT becomes remarkable, and degradation comes to be subjectively conspicuous. 
[0003] Apart from this, it is a recently and repetition conversion method 
(IFS:Iterated Function Systems). The used picture compression method is beginning 
to attract attention. In the whole picture, when a part of the picture is taken out, 
this method is the premise that the taken-out picture and another, well alike picture 
exist in the form of different size in the picture, and uses the self-similarity of a 
picture. Since this repetitive conversion method uses the self-similarity during the 
block of the size from which block distortion like Above JPEG is not conspicuous, 
and it moreover differs within a picture, there is an advantage of not being 
dependent on resolution, at the time of decode. This repetitive conversion coding is 
also called alias fractal coding, and the application to various fields is expected. 
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[0004] The technology indicated by JP,5-57062,A is the technology which applied 
the function which can restore a picture for the few amount of information which a 
fractal has to the game machine. Drawing 16 is the block diagram showing this 
technology. In this drawing 16 f works VRAM51 and ROM52, an external interface 
(I/F) 53, the fractal drawing section 55, GDC (graphics display controller)57, and 
keyboard (KB) I/F60 are connected to the system bus 62 to which CPU50 is 
connected. External I/F53 is equipped with a game ROM 54. VRAM (Video RAM)56 
is connected to the fractal drawing section 55 and GDC57, and CRT (cathode-ray 
tube)59 is connected to GDC57 through graphic I/F58. Moreover, a keyboard 61 is 
connected to KBI/F60. 

[0005] Next, operation is explained, if external I/F53 is equipped with a game ROM 
54 and a power supply is switched on by operation of an electric power switch, 
CPU50 will carry out constant-rate reading appearance of the head portion of game 
software from a game ROM 54, and will accumulate it to a work VRAM 51, and the 
initial screen contained in this will be transmitted to GDC57 GDC57 is outputted to 
CRT59 by reading this a fixed period and transmitting to graphic I/F58 while it 
develops the transmitted initial screen on VRAM56. CPU50 makes the display 
screen update by reading the graphic data of correspondence, and transmitting to 
GDC57, or emitting move instructions of an indicator-chart form etc. from a work 
VRAM 51, to GDC57 according to this command, when the command which the user 
supplied through KB(keyboard) I/F60 is received from a keyboard 61. 
[0006] It is read through game ROM54 shell external I/F53, and, in addition to a 
conventional control program and conventional graphic data, the drawing command 
and program of a fractal figure are included in the game software accumulated at a 
work VRAM 51. This fractal figure drawing command and program consist of a 
formula (algorithm) which defined the rule of figure generation, and initial value about 
the starting position of a generation figure etc. CPU50 will transmit this to the 
fractal drawing section 55 instead of GDC57, if the data read from the work VRAM 
51 according to the command supplied from the keyboard 61 are not graphic data 
but a fractal figure drawing command. In the fractal drawing section 55 which 
received this, figures, such as natural objects, such as a various figure, for example, 
mountains and trees, and a leaf, and a character, are drawn by generating graphic 
elements, such as a segment, one by one, and developing this on VRAM56 according 
to initial value and a formula. As mentioned above, according to the fractal drawing 
command of the small amount of data, the complicated big figure of the amount of 
data can be drawn. 

[0007] In addition, if what fractal drawing command is given, what figure being drawn 
and concrete explanation are not made by above-mentioned JP,5-57062,A. 
[0008] 

[Problem(s) to be Solved by the Invention] in the example of the above-mentioned 
conventional technology, since a fractal figure is drawn and outputted with a drawing 
command, the figure which can draw is limited, and general natural picture and 
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texture are compressed and restored — there was a trouble of not having the 
function 

[0009] On the other hand, apart from the above-mentioned technology, the JPEG 
method is used as the compression coding technique of texture (picture) at the time 
of performing texture mapping to the body configuration which uses it abundantly 
with the present personal computer top or a game machine. Therefore, when 
zooming of the body configuration was carried out, in order that the resolution on 
the appearance of texture might go up, there was a fault that a block distortion 
peculiar to DCT is expanded, degradation of a picture will become remarkable or the 
picture which the sharpness of a picture was lost and faded will be displayed. 
[0010] this invention is made in order to solve this problem, and when it carries out 
zooming of the body configuration which carried out texture mapping as mentioned 
above, it aims at offering the image-information-processing equipment and the 
method of acquiring the decode picture in which the quality of image of texture 
cannot deteriorate easily, and entertainment equipment. 
[0011] 

[Means for Solving the Problem] A primary-storage means to memorize the data 
containing a fractal conversion parameter in order that this invention may solve the 
technical problem mentioned above, A drawing processing means to generate a 
picture by performing repetitive conversion decode processing using the fractal 
conversion parameter memorized by the above-mentioned primary-storage means, It 
is characterized by having a picture storage means to develop the picture generated 
by the above-mentioned repetitive conversion decode, and at least one control 
means which control processing by the above-mentioned drawing processing means. 
[0012] Here, it has the above-mentioned drawing processing means and two control 
means or more, and a specific drawing processing means is used for every object 
object, making CPU of exclusive use have is mentioned to each drawing processing 
section correspondence, and having the video memory of exclusive use is mentioned 
to the drawing processing section. 

[0013] Moreover, in case this invention performs repetitive conversion decode 
processing using the fractal conversion parameter memorized by the primary- 
storage means, it restores an initial picture and is characterized by generating a 
picture by giving the repetitive conversion decode using the above-mentioned 
fractal conversion parameter based on this restored initial picture. Using the texture 
decoder which elongates and develops texture for restoration of this initial picture is 
mentioned. By carrying out repetitive conversion decode based on the restored 
initial picture, a repetitive conversion decode picture is generable at high speed by 
few number of occurrence. 

[0014] Moreover, the entertainment equipment concerning this invention CPU which 
controls the whole, and the main memory which memorizes and holds data, The 
graphic chip connected with the chip set which controls CPU, and the chip set 
through the high speed bus, A graphic chip is equipped with built-in or the video 
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memory by which external was carried out, the repetitive conversion decode of a 
picture is performed according to the drawing command read from main memory 
using the graphic chip concerned, and it is characterized by having a means to 
generate texture. 
[0015] 

[Embodiments of the Invention] It explains referring to a drawing about the gestalt of 
some operations concerning this invention hereafter. Drawing 1 is the block diagram 
showing the outline composition of entertainment equipments, such as a game 
machine which carried the fractal decoding function, i.e., the function of the 
repetitive conversion decode of a picture, as image-information-processing 
equipment used as the gestalt of operation of the 1 st of this invention. 
[0016] The equipment shown in this drawing 1 as at least one control means which 
control the whole equipment For example, two CPUs 1 and 2 and the storages 5, 
such as the so-called CD-ROM which memorized a drawing command and data, and 
a ROM cartridge, The main memory 3 which is a primary-storage means to 
memorize the data containing a fractal conversion parameter, The cache memory 4 
which is connected to this main memory 3 and memorizes a drawing command, a 
fractal conversion parameter, and data temporarily, The one or more drawing 
processing sections 6 and 7 which generate texture by repeating and executing a 
drawing command (two [ for example, ]), It has VRAMs 8 and 9 as video memory 
which memorize and hold texture data, and the interface section 10 for the 
controller 11 for a user doing an operation input, and this controller 1 1, and is 
constituted. In addition, the graphics interface section for displaying a picture on 
displays and these displays, such as CRT (cathode-ray tube) as which the generated 
picture is displayed, if needed etc. is prepared. 

[0017] Next, operation is explained. In drawing 1 , the interface section 10 is 
transmitted to CPU1 or CPU2 through the main bus 100 by making this into control 
information in response to the directions information 104 emitted from the controller 
11. CPUs 1 or 2 receive this and make the drawing command and fractal conversion 
parameter which were recorded on the storage 5 through the main bus 100 read. 
[0018] The drawing command and fractal conversion parameter which were read 
from the storage 5 lead the main bus 1 00, and are temporarily memorized and held 
by CPU1 or CPU2 at main memory 3 or the attached cache memory 4. Moreover, 
the cache memory is attached to CPU1 or CPU2, and, in the case of the amount of 
data which can be held in this cache memory, this fractal conversion parameter can 
also be memorized and held at the cache memory of direct CPU1 or CPU2 
attachment. Then, a fractal conversion parameter is transmitted to the drawing 
processing section 6 or the drawing processing section 7 by control of CPU1 or 
CPU2. 

[0019] Here, it explains as that to which processing is performed in the drawing 
processing section 6. The work area for repetitive decode is secured to VRAM8 
which is the video memory first connected to the drawing processing section 6. A 
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picture is generated to the picture secured in this work area by processing 
repetitive conversion decode (fractal decode) according to the above-mentioned 
drawing command. Drawing 1 1 illustrates the above-mentioned operation concretely, 
this drawing 1 1 — the outer frame of a thick line — work area WO of the whole 
video memory it is — work area W1 where the upper left field was secured for 
repetitive conversion decode It is shown. Therefore, this work area W1 Inside, it is 
the reference-block picture Dk. Block picture Rk for shell decode Conversion will be 
performed. 

[0020] In addition, if the interior of the drawing processing section 6 is equipped with 
the texture cache section, since the above-mentioned drawing texture 102 is 
memorized and held at this texture cache section and the above-mentioned 
repetitive conversion decode can be performed to this, improvement in the speed is 
further expectable. Moreover, you may realize operation by the aforementioned 
drawing processing section 6 and VRAM8 by the aforementioned drawing processing 
section 7 and VRAM9. 

[0021] Here, the fundamental concept of coding related to the repetitive conversion 
decode and it which are performed in the aforementioned drawing processing section 
6 (or 7) is explained using drawing 3 . 

[0022] The fundamental composition of the above-mentioned repetitive conversion 
coding is for example, ANODO I JAKKIN (Arnaud E.Jacquin). It is shown in the paper 
"picture coding based on the fractal theory of repetitive contraction image 
transformation" ("Image coding based on a fractal theory of Iterated Contractive 
Image Transformations", IEEE Transactions on Image Processing, Vol.1, No.1, pp.1 8- 
30) to twist. 

[0023] Repetitive conversion decode is usually a domain block picture (Dk of drawing 
2 ). Shell range block picture (Rk of drawing 2 ) It is performing reduction picture 
map conversion to all the range block pictures that constitute a screen repeatedly, 
and is the technique of making converge the whole picture and generating a 
restoration picture. What is necessary is just to encode the positional information of 
the domain block which approximates each range block most, and a conversion 
parameter in an encoder side. 

[0024] It sets to drawing 3 and is the range block Rk. They are mxn and the domain 
block Dk about a block size. The block size is made into MxN. This drawing 3 shows 
that a range block recognizes LxL individual existence on the whole screen. The 
block size of this range block and a domain block is an element which influences 
coding efficiency greatly, and this size determination is important. 
[0025] Moreover, the block image transformation in the image transformation and 
the generation section 1 9 shown in drawing 6 mentioned later and drawing 7 This Dk 
Shell Rk It is conversion and is Block Rk. If the block count of a domain block which 
required the mapping function in order to carry out map conversion of wk and the 
whole screen is set to P Picture f is the mapping function W of the whole picture. W 
(f) = w1 (f) ** w2 (f) ** — ** wP (f) .... (1) 
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It is alike and is mapped. Therefore, W is expressed by the lower formula. 
[0026] W = **Pk=1 wk .... (2) 

Here, that what is necessary is just to converge it no matter what thing the above- 
mentioned mapping function w may choose, in order to ensure convergence, 
generally a reduction map is used in many cases. Furthermore, affine transformation 
is well used from simplification of processing, affine transformation — : Dk Rk the 
case mapped — an actual transform function — vi ** — it is as follows when it 
carries out and formula-izes 
[0027] 
[Equation 1] 



[0028] By this (3) formula, all conversion of the rotation, advancing side by side, 
reduction, expansion, etc. for 2 blocks can express. In the image transformation and 
the generation section 19 of drawing 6 , the circuit which changes rotation, 
advancing side by side, reduction, expansion, etc. shown, for example by (3) formulas 
is built in, and the domain block picture 1 15 after conversion is acquired by 
performing transform processing using the conversion parameter information 109 to 
the domain block picture 111. 

[0029] Although the above-mentioned example shows the conversion about the 
space coordinates of a block, map conversion of it can be similarly carried out using 
affine transformation about gray levels, such as a pixel value, for example, brightness, 
and color difference information, etc. In this case, it is the domain block Dk because 
of simplification. Inner pixel value di Range block Rk Pixel value ri If the relational 
expression mapped is expressed, it will become like a lower formula. 
[0030] 

vi (di) = s x di+b .... (4) 

Here, it is brightness (Luminance Shift in the above-mentioned paper) about 
contrast (Contrast Scaling in the above-mentioned paper), and b in s. A definition 
can be given, in this case, range block Rk Inner pixel value ri difference with error — 
what is necessary is just to compute the parameters s and b with which the square 
sum becomes the minimum namely, — sigma (secondxdi+b-ri) 2 -> The minimum 
value .... (5) 

What is necessary is just to set up so that it may become. 

[0031] Drawing 4 is explanatory drawing of technique using the pixel average in the 
case of being equivalent to 1 reduction image transformation for 2 minutes, when a 
domain block size is the in~every-direction double precision of a range block size. 
That is, it is di about the average of 4 pixels which serves as a conversion unit of 
the domain block Dk as shown in this drawing 7 . It carries out, the above-mentioned 




2Q00-48182 



13 



(4) formula is used, and it is vi. Range block Rk which computes and corresponds 
this The operation replaced as a pixel value of the position changed (it overwrites) is 
required. Therefore, (division [ three addition and 1 time of]) +(one addition and 1 
time of multiplication) = (four addition, 1 time of a division, and 1 time of 
multiplication) 
****** j s needed. 

[0032] Next, the gestalt of operation of the 2nd of this invention is explained. With 
the gestalt of operation of the 1st of this invention mentioned above, repetitive 
conversion decode was performed in the work area developed by VRAM7 using 
VRAM7 linked to the drawing processing section 6 and this drawing processing 
section 6, and the example which generates texture was explained. 
[0033] Furthermore, as a gestalt of operation of the 2nd of this invention, in 
consideration of drawing two or more objects in many cases simultaneously, two or 
more drawing processing sections (for example, two drawing processing sections 6 
and 7) are prepared like drawing 1 , for example, the drawing processing section is 
individually assigned for every character objects, such as a background object and a 
person, with entertainment equipment or a game machine. Namely, it has the two or 
more drawing processing sections, and considers as the composition using the 
specific drawing processing section for every object object. For example, they can 
use one side, the drawing processing section 6 and the drawing processing section 7 
in composition of drawing 1 being able to share another side with drawing of a 
person, a character, a body, etc., and making a role able to share with drawing of 
backgrounds, such as a building and scenery, respectively, the number of the 
drawing processing sections is increased further, and the drawing processing section 
can also be assigned for every various objects. In this case, you may make it equip 
each drawing processing section with the video memory of exclusive use, 
respectively. 

[0034] Therefore, except for the case of being unrealizable, it performs repetitive 
conversion decode for every object object that only the number of object objects is 
equipped With the drawing processing section and video memory from hardware 
constraint if needed using the drawing processing section and video memory, and it 
generates texture. In this case, since processing of each object is assigned to the 
separate drawing processing section, it cannot be overemphasized that a system- 
wide working speed improves. Therefore, since improvement in the speed of drawing 
is realizable, the entertainment equipment or the game machine of very rich 
presence can be obtained. 

[0035] Although the above was related with the drawing processing section and 
video memory, it can be similarly equipped with two or more CPUs, and can also be 
considered as the composition which makes each set elephant object distribute 
processing of two or more CPUs. This is considering as the composition equipped 
with CPU of exclusive use corresponding to each drawing processing section, 
respectively, system-wide processing speed improves by distributing loads, such as 
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computer control imposed on CPU, — obvious — it is . 

[0036] Next, the gestalt of operation of the 3rd of this invention is explained. The 
storage which memorized the data containing CPU, and one or more the drawing 
commands and fractal conversion parameters by which the gestalt of this 3rd 
operation controls the whole, The memory which memorizes temporarily a drawing 
command, a fractal conversion parameter, and texture data, The one or more 
drawing processing sections which generate texture by repeating and executing a 
drawing command, It has the data-processing section which performs geometric 
calculation of configuration information, and the one image-processing section or an 
image processing processor may realize the drawing processing section and the 
data-processing section, or you may make it have a texture decoder for elongating 
and developing texture further. 

[0037] That is, drawing 5 shows an example of the gestalt of operation of the 3rd of 
this invention. The equipment shown in this drawing 5 has the image-processing 
section 13 which builds in CPU1 which controls the whole, mass external memory 12, 
the cache memory 4 connected to CPU1, the storages 5 with which the data 
containing a drawing command or a fractal conversion parameter were memorized, 
such as CD-ROM and a memorv cartridge, and the data-processing section 14 and 
the drawing processing section 15, the interface section 10, and the controller 1 1 
operated manually, and is constituted. 

[0038] Next, operation is explained. In drawing 5 , the interface section 10 transmits 
the interface section 10 to CPU! through the main bus 100 by making this into 
control information in response to the directions information 104 emitted from the 
controller 1 1. CPU1 receives this and makes the data containing the drawing 
command recorded on the storage 5 through the main bus 100, or a fractal 
conversion parameter read. 

[0039] The drawing command read from the storage 5 and a fractal conversion 
parameter are memorized and held temporarily at the cache memory 4 which is 
attached to external memory 12 or CPU1 through the main bus 100 with CPU1. 
Moreover, a drawing command is transmitted to the drawing processing section 1 5 in 
the image-processing section 13 by control of CPU1. Operation of the repetitive 
conversion decode in the said division is the same as that of what was already 
described, and is good. On the other hand, in the data-processing section 14, 
geometric calculation of the target coordinate of a 3-dimensional polygon, a 
configuration, etc. which maps the texture which decoded ordinarily and was 
generated is performed. Therefore, the information 105 on the 3-dimensional polygon 
calculated in the data-processing section inputs into the drawing processing section, 
and texture mapping is performed in the said division. In addition, it is easy to realize 
the above-mentioned drawing processing section and the data-processing section 
by the same processor. 

[0040] Next, the gestalt of operation of the 4th of this invention is explained. The 
gestalt of this 4th operation is equipped with the repetitive conversion decode 
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section which carries out repeatedly [ multiple-times ] and performs operation of 
changing the picture within a block into the picture within other blocks to drawing 
processing circles which were mentioned above. 

[0041] Drawing 6 is the block diagram showing the example of composition which 
actually performs the repetitive conversion decode of drawing processing circles 
used as the important section of the gestalt of this 4th operation. The repetitive 
conversion decode section shown in this drawing 6 carries out repeatedly [ multiple- 
times 1 performs operation of changing the picture within a block into the picture 
within other blocks, has the multiplexing separation section 17, the domain block 
generation section 1 8, image transformation and the generation section 1 9, the 
image-memory section 20, a control section 21, and the initial decode picture 
generation section 22, and is constituted. 

[0042] Next, operation is explained. The domain block picture 1 1 1 is outputted in the 
domain block generation section 18 which inputted the domain block information 108 
outputted from the multiplexing separation section 1 7. According to the conversion 
parameter 109 with which this domain block picture 1 1 1 is equivalent to the drawing 
command explained with the gestalt 1 of operation in image transformation and the 
generation section 19, processing of rotation, a parallel displacement, enlarging or 
contracting, etc. is performed. The changed domain block picture 115 is memorized 
and held in the position of a range block in the image-memory section 20. This 
operation means operation which carries out repetitive conversion decode with the 
already described drawing command and which is memorized and held on video 
memory. Moreover, the control section 21 of drawing 6 is added to a component as 
a part of control of the above-mentioned CPU. The above is the composition and 
operation of repetitive conversion decode of drawing processing circles. 
[0043] Next, an example of the composition of the repetitive conversion coding 
machine corresponding to the repetitive conversion decoder of drawing 6 is 
explained using the block diagram of drawing 7 . The repetitive conversion coding 
machine shown in this drawing 7 consists of the 1st block generation section 23, the 
2nd block generation section 24, a control section 25, order-ol^approximation 
measurement and the threshold processing section 26, the block information- 
storage section 27, the initial decode picture generation section 28, a switch 29, and 
the coding / multiplexing section 30. 

[0044] Next, operation is explained. In the image transformation and the generation 
section 19 of drawing 7 , the circuit which performs a series of affine transformation, 
such as rotation, advancing side by side, reduction, expansion, etc. shown, for 
example by the above-mentioned (3) formula, is built in, and position conversion in a 
screen is performed to the 2nd block picture 123. Simultaneously, as a 
transformation method of the gray level of the pixel within a block, this is realizable 
by using affine transformation similarly. It is the transform coefficient (ai, bi, ci, di, ei, 
fi) of the above-mentioned (3) formula to the 2nd block picture 123. Several kinds 
can be changed and the changed block picture 126 can be acquired by performing 
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transform processing, respectively. And measurement and threshold processing are 
performed for the order of approximation of those changed block pictures 1 26 and 
the 1st block picture 120 in order-of-approximation measurement and the threshold 
processing section 26. The 2nd block picture with the smallest error is chosen, the 
1 st block image information 1 1 0 at that time, the 2nd block image information 1 08, 
and the conversion parameter 109 (the transform coefficient of the above- 
mentioned (3) formula is meant) are outputted, and it multiplexes and sends out in 
coding / multiplexing section 30. The above is operation of repetitive conversion 
coding. 

[0045] Next, the gestalt of the 5th operation is explained. With the gestalt of 
implementation of the above 4th, although the composition and operation of actual 
repetitive conversion decode were explained using drawing 6 , composition changes 
by where the video memory or the cache memory of repetitive conversion decode 
used working is placed. In addition, video memory or the cache memory is taken as 
the image-memory section 20 by drawing 6 . As the gestalt of the 1st, the 2nd, and 
the 3rd operation mentioned above described, it considers as the composition in 
which video memory etc. was made to build in drawing processing circles, and also it 
is possible to consider as the composition which added external video memory etc. 
to the drawing processing section. About these advantages and disadvantages, 
although there is no ****** generally, while the direction considered as the 
composition in which video memory etc. is made to build can realize improvement in 
the speed by hardware composition, there is an advantage to which the direction 
used as external video memory etc. can enlarge capacity. Therefore, it is important 
to balance both in accordance with the specification of a system. 
[0046] Next, the gestalt of the 6th operation is explained. The gestalt of this 6th 
operation is made the composition using the picture restored by the initial decode 
image restoration section of drawing processing circles as an initial picture of the 
beginning at the time of changing the picture within a block in the repetitive decode 
section mentioned above. 

[0047] In above-mentioned drawing 6 , in the data separated in the multiplexing 
separation section 17, when the encoded information 107 of an initial decode picture 
has been sent out, the initial decode picture 117 is restored in the initial decode 
image restoration section 22. It is developed by the predetermined work area of the 
image-memory section 20, and this initial decode picture 1 17 is used for next 
conversion decode. Therefore, the above-mentioned operation can be performed by 
adding the initial decode image restoration section 22 of drawing 6 to the 
aforementioned drawing processing section as a component. In addition, the encoded 
information 107 of the above-mentioned initial decode picture is generated in the 
initial decode picture generation section 28 of drawing 7 . 

[0048] Drawing 8 is drawing having shown this concretely. Encoded information 107 
is outputted by the down sampling (pixel infanticide) with the input picture 119 
simple in this case. On the other hand, in the initial decode image restoration section, 
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by rise sampling (pixel interpolation), it restores to the resolution of a subject-copy 
image, and the initial decode picture 117 is outputted. in addition — although simple 
technique was taken for the example by the example of the gestalt of this 6th 
operation for the simplification of explanation — further — high — it cannot be 
overemphasized that the efficiency compressing method can be used 
[0049] Next, the gestalt of operation of the 7th of this invention is explained. With 
the gestalt of the 1st operation mentioned above, as already explained using drawing 
2 , writing of texture and read-out are repeatedly performed by operation of the 
usual repetitive conversion decode to the same work area in video memory. On the 
other hand, the composition which develops the texture by which repetitive 
conversion decode was carried out separately can be taken to two or more work 
areas in video memory. This composition of the case where zoom of the texture is 
carried out one after another is effective. It states for details below. 
[0050] When carrying out zoom of the texture, it is the usual operation to repeat and 
use a fractal conversion parameter to the texture developed by video memory, to 
perform repetitive conversion decode, and to complete texture. 
[0051] However, rate of zoom of the texture which recently generated most when 
zoom of the texture was carried out continuously (rn-1 of drawing 9 ) The present 
rate of zoom (rn of drawing 9 ) Possibility of becoming a very near value is high (rn- 
when it is drawing 9 1< rn). In this case, as shown in this drawing, it is decryption 
texture In-1 of the front rate of zoom. It receives, the repetitive conversion decode 
using the direct fractal conversion parameter is performed, and it is Texture In. What 
is necessary is just to generate, a throughput is sharply reducible by this to 
repeating and performing a fractal conversion parameter from the beginning to 
drawing texture — obvious — it is . Moreover, texture In-1 developed on video 
memory It receives, and since it can overwrite, it leads also to a deployment of the 
work area of video memory. 

[0052] Next, the gestalt of operation of the octavus of this invention is explained, 
the picture generated from the decode picture most generated at the latest rate of 
zoom when the gestalt of operation of the octavus of this invention performed the 
repetitive conversion decode accompanied by zoom — ** — the decode picture 
generated at the present rate of zoom is compounded, and it is made to consider as 
the decode picture of the present rate of zoom that is, it is shown in drawing 10 — 
as — decode texture In-1 rn The texture which carried out pixel interpolation and 
which was generated for the scale factor, and In-1 rn Texture In which carried out 
repetitive conversion decode and which was generated while carrying out zoom to 
the scale factor what took the average — new decode texture In ** — it carries out 
At this time, the work area for the former carrying out pixel interpolation and 
generating texture and the work area for the latter carrying out direct repetition 
conversion decode, and generating texture will be prepared independently. 
[0053] Drawing 1 1 is drawing having shown this concretely, can secure work areas 
W1 and W2 separately to the rate T1 of zoom, and T2, respectively, and can 
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generate texture in these, in addition — obvious — it is — although — it is also 
possible to consider as the composition which can open the WAKUA area currently 
assigned to the texture which it stopped using by the generated texture 
[0054] Moreover, since the above-mentioned technology compounds both texture at 
a by [ halves ] rate, it can also be called translucent composition. On the other hand, 
the suitable scale factor for the two above-mentioned texture can be multiplied, and 
new texture can also be generated. For example, both texture will be compounded at 
x(texture 1) 0.7+(texture 2) x0.3= new texture then each of 70%, and 30% of a rate, 
and an equivalent effect is done so. 

[0055] Next, the gestalt of operation of the 9th of this invention is explained. The 
gestalt of operation of the 9th of this invention the picture acquired by carrying out 
the sub sample of the picture within the block of a referring to agency in the 
repetitive decode section mentioned above It has the means which makes adjustable 
the position of a means to change into the picture within other blocks, and the pixel, 
in which the picture within the block of a referring to agency carries out a sub 
sample further according to number of occurrence. Or it has a means to copy a part 
of picture within the block of a referring to agency to the picture within other blocks. 
[0056] That is, although conversion of a pixel value was realized by the technique 
shown by the above-mentioned (4) formula in the form of implementation of the 
above 1st, it is necessary to perform contrast, 1 time of the multiplication of 
brightness, and one addition in this case. However, when it is going to realize this by 
hardware (graphics chip etc.), if one multiplication and one addition are performed 
simultaneously, processing speed will become large and the case which becomes 
less practical will arise. Moreover, correspondence depending on hard UAA may be 
impossible. 

[0057] In order to correspond to this, the multiplication of two parameters of the 
above-mentioned (4) formula and addition are solvable by reducing to one. It 
becomes important how degradation of quality of image is made into the minimum, 
and this is realized. 

[0058] Although (A) of drawing 12 is the case (equivalent to 1 reduction image 
transformation for 2 minutes) where a domain block size is the in-every-direction 
double precision of a range block size like drawing 4 In order to reduce 
computational complexity, it is the domain block Dk first. Without taking the 4-pixel 
average used as an inner conversion unit It is di in some pixels in 4 pixels of a 
conversion unit, for example, the pixel of the slash in drawing, i.e., the pixel located 
in the lower left in 4 pixels used as a conversion unit, as it is. It carries out and is 
the range block Rk. The position changed is overwritten. In this case, since it is 
equivalent to c= 1 of the above-mentioned (4) formula, and b= 0, addition, a division, 
and multiplication do not have the need, and it is the above-mentioned domain block 
Dk. It is the range block Rk as it is about the pixel of the lower left in 4 pixels used 
as a conversion unit. It is exactly operation copied inside, but calculation becomes 
unnecessary. This is the simplest technique also among the technique of a sub 
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sample. Therefore, compared with the case of drawing 4 explained previously, far, 
there are few throughputs and it turns out that it can perform at high speed. 
[0059] In addition, at the example of (A) of drawing 1 2 , it is the domain block Dk. 
Although considered as the pixel position of the lower left in 4 pixels used as a 
conversion unit, it is clear that other pixel positions may be used, moreover, the 
number of occurrence of the repetitive decode loop of this drawing is controlled by 
the control section 21 of drawing 6 as another example — ****'s (CPU is controlling 
by drawing 1 through the drawing processing section) — this repeat factor — 
responding — domain block Dk You may use the technique of making the position of 
the pixel in the field used as a conversion unit patrol. 

[0060] namely, (B) of drawing 1 2 — domain block Dk 4pixela in the field used as 
inner arbitrary conversion units, and b, c and d — being shown — **** — the 
repeat factor of a repetitive decode loop — responding — a->b->c->d->a-> ... like 

— a round like — 1 pixel — extracting — range block Rk What is necessary is 

just to copy. According to this method, the quality of image of the picture which 
repetitive conversion decode was carried out and was generated rather than the 
case where the pixel of the same position within a conversion unit is used as shown 
in (A) of drawing 12 improves. 

[0061] In addition, since the form of this operation performs the operation equivalent 
to c= 1 of the above-mentioned (4) formula, and b= 0 by repetitive conversion 
decode as above-mentioned, it is the above-mentioned Jacquin. Image restoration 
realizable by the fundamental fractal decode indicated by the paper to twist from an 
arbitrary picture cannot be performed. In the method of the form of the above- 
mentioned operation, in the case of a picture (a pixel value is oar 0) with a deep- 
black initial picture, Contrast c is 1, and since Brightness b is 0, it is because it 
becomes with a deep-black picture even if it carries out repetitive conversion till 
when. Therefore, this is solved by preparing the initial decode image restoration 
section, as already stated, and using a predetermined decode picture as an initial 
picture. 

[0062] Namely, since the initial decode image restoration section 22 is formed, an 
initial decode picture is restored in the said division and repetitive conversion 
decode is performed to this as shown, for example in drawing 6 Domain block Dk 
stated with the form of this 9th operation Range block Rk which corresponds the 
value of one pixel in an inner conversion unit Even if it uses a high-speed approach 
which is copied, the form of operation of the 10th of this invention is explained to 
the degree which can acquire the decode picture of the outstanding quality of image. 
The form of operation of the 10th of this this invention develops the texture 
restored by the texture decoder in the cache memory or external video memory of a 
drawing processing circles warehouse. 

[0063] That is, the composition part is equipped with the texture decoder 1 6 in 
drawing 13 and drawing 14 . This reads the coding bit stream (for example, bit 
stream of MPEG or JPEG) written in the storage with directions of CPU, this is 



2000-48182 



20 



decoded by the texture decoder, and texture is restored. Restored texture is 
memorized and held immediately in the predetermined work area of the cache 
memory of a drawing processing circles warehouse, or external video memory. 
[0064] Next, the gestalt of operation of the 1 1th of this invention is explained. 
Drawing 15 is the block diagram showing the example of the entertainment 
equipment used as the gestalt of this 1 1th operation. 

[0065] The entertainment equipment shown in this drawing 15 CPU33 which controls 
the whole, and the main memory 36 which memorizes and holds data (system 
memory), The chip set 35 which controls CPU, and the graphic chip 34 connected to 
this chip set 35 through the high speed bus 128, For the graphic chip 34, built-in or 
the video memory 32 by which external was carried out, The display 31 which 
displays the image data from the graphic chip 34, PCI connected to the above- 
mentioned chip set 35 (Peripheral Component interconnect) It has a bus 37. The 
repetitive conversion decode of a picture is performed according to the drawing 
command read from main memory 36 using the graphic chip 34, and texture is 
generated. 

[0066] Next, operation is explained. Built-in or the video memory 32 by which 
external was carried out is connected to the graphic chip 34, and the texture drawn 
with the graphic chip 34 is memorized and held at video memory. Furthermore, the 
part called chip set 34 which controls CPU is connected to CPU33, and this chip set 
is connected with the aforementioned graphic chip 34 through high speed bus AGP 
(Advanced Graphics Port)128. In the technical field of a computer, this AGP is a 
term used frequently and is very high-speed compared with the conventional PCI 
bus. 

[0067] Moreover, in the above-mentioned chip set 34, since it connects with system 
memory 36, the graphic chip 34 can perform an immediate-data transfer at high 
speed between system memories 36 through a chip set 35. Therefore, compared 
with the former, texture drawing is attained at very high speed. 

[0068] As the gestalt of previous operation already described, in the case of drawing 
15 , the drawing command for carrying out repetitive conversion decode is 
memorized by the above-mentioned system memory 36. And it is read from the said 
division and transmitted to the graphic chip 34 through a chip set 35 and AGP1 28 by 
control of CPU33. Then, in the graphic chip 34, processing of repetitive conversion 
decode is performed, and the generated decode texture is memorized and held at 
the video memory 32. Moreover, a screen display of the texture generated 
simultaneously is outputted and carried out to a display 31. The above is basic 
operation. 

[0069] In addition, it is also possible to make it the composition which is not limited 
to above-mentioned composition, for example, shares a part of system memory 36 
as texture memory or video memory 32. In this case, there is an effect which can 
cut down cost, maintaining high performance, since the capacity of the expensive 
high-speed video memory 32 carried in a video card (or video board) is reducible 
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without completely making system-wide rapidity into a sacrifice. Moreover, the size 
of the texture which repetitive conversion decode was carried out and was 
generated with a graphic chip is large, and since a deployment of resources is 
attained by using a part of system memory 36 as texture memory or video memory 
32 when exceeding the permission capacity of the video memory 32, system-wide 
performance improves. 

[0070] The composition of the example mentioned above is equipped standardly with 
the newest present PC (personal computer). Therefore, instrumentation of this 
invention can be realized on the existing PC, without adding a special composition 
part. 

[0071] As explained above, the entertainment machine which carried the repetitive 
conversion decryption function of the picture as a gestalt of operation of this 
invention, and its method Storages, such as CD-ROM which memorized the coding 
bit stream as the basic composition, It is considering as composition equipped with 
the memory which memorizes and holds a drawing command and data temporarily, 
the video memory which memorizes and holds texture data, the drawing processing 
section which generates texture by repeating and executing a drawing command, and 
CPU which manages the whole control. 

[0072] In such composition, CPU sends the rate of zooming at the time of making 
the information for the repetitive conversion decryption written in the storage (bit 
stream) read, for example, carrying out a repetitive conversion decryption according 
to the command from an attached controller etc. to the drawing processing section. 
Moreover, memory is made to carry out storage maintenance of the command 
temporarily, and it has the operation which makes it update at any time according to 
processing. The drawing processing section receives a command group from the 
cache connected to memory or memory, and performs the below-mentioned 
repetitive conversion decryption based on the texture developed by video memory. 
The decrypted texture is again developed on video memory. Video memory is an 
image memory which memorizes and holds image data, and read-out and the writing 
of the texture on video memory are performed by the above-mentioned drawing 
processing section at any time. By this, repetitive conversion decode of the pictures, 
such as texture, can be carried out at high speed according to operation. 
[0073] The data by which could apply the gestalt of operation of this invention which 
was mentioned above to entertainment equipments, such as a game machine, and 
fractal conversion coding was carried out besides the game machine are applicable 
to the use of image information processing for which the processing decoded at high 
speed is needed. In this case, decrypt the symbolic language by which repetitive 
conversion coding was carried out, and texture is restored. The processing which 
maps the restored texture to the polygon which has a 3-dimensional configuration 
(texture mapping) When it can be made to carry out at high speed even if it did not 
use the expensive hardware using high-speed CPU etc., and it applies to 
entertainment equipments, such as a game machine The times, such as zooming of a 
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body configuration, can realize comfortable responsibility by good quality of image, 
for example, the degree of the . empathy to a game can be raised, and a game can be 
enjoyed further. 
[0074] 

[Effect of the Invention] By performing repetitive conversion decode processing 
using the fractal conversion parameter memorized by the primary-storage means, by 
developing the picture which generates a picture and is generated by the above- 
mentioned repetitive conversion decode for a picture storage means, repetitive 
conversion decode can be performed at high speed, and, according to this invention, 
pictures, such as texture, can be generated. 

[0075] Moreover, system-wide improvement in the speed is realizable by 
establishing two or more control means (CPU), video memory, and a drawing 
processing means, and assigning these individually to two or more object objects. 
[0076] Moreover, by considering the data-processing section and the drawing 
processing section as one composition of image-processing circles, a texture data 
transfer is performed by the same processing circles, and improvement in the speed 
can be realized. Moreover, improvement in the speed is realizable by making it 
memorize and hold at the cache memory in which the block picture which can make 
a hardware scale small by considering as the composition of the same processing 
circles, and which was changed again was built by the drawing processing section 
each time, and changing the block picture read from the cache memory of this ** in 
the case of next transform processing. 

[0077] Moreover, since it can have mass video memory by considering texture by 
which the repetitive conversion decryption was carried out as the composition which 
makes it memorize and hold at the video memory by which external was carried out 
to the drawing processing section, the handle of the texture of bigger size can be 
carried out. 

[0078] Moreover, by using the picture restored in the initial image restoration 
section of drawing processing circles as an initial decryption picture in the case of a 
repetitive conversion decryption, also by the technique by the sub sample, a high- 
definition decryption picture can be acquired and computational complexity can be 
reduced still more sharply. 

[0079] Moreover, saving of memory consumption can be performed by overwriting 
the texture by which the repetitive conversion decryption was carried out to the 
same work area in video memory. 

[0080] Moreover, when using the texture of the predetermined rate of zoom by 
preparing the separate work area in video memory according to the rate of zoom of 
texture, and memorizing and holding texture by which the repetitive conversion 
decryption was carried out to these, it reads from video memory immediately and 
can use. Therefore, the rapidity of drawing and a display is realizable. 
[0081] Moreover, more nearly quality texture is generable by compounding the 
decryption picture of the rate of zoom from which texture differs. 
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[0082] Moreover, by changing the picture acquired by carrying out the sub sample of 
the domain block picture, since a decryption picture is generated, there is little 
computational complexity and improvement in the speed is realizable. Furthermore, 
the quality of image of a decryption picture can be raised by making the pixel 
position which carries out a sub sample according to number of occurrence patrol, 
and making it adjustable. 

[0083] Moreover, by performing a repetitive conversion decryption to an initial 
decode picture, there is very little number of occurrence until it restores a 
predetermined picture from the conventional deep-black initial picture compared 
with the case where a repetitive conversion decryption is performed, and it ends. 
Since this leads to curtailment of the processing time, it can time improvement in 
the speed. 

[0084] Moreover, the data in system memory are read at high speed by making 
between a graphic chip and a chip set into a high-speed graphics port, and also the 
texture generated with a graphic chip can be written in the video memory or texture 
memory shared as a part in system memory at high speed. Therefore, two 
advantages of expensive effective resources practical use of video memory and 
maintenance of rapidity can be employed efficiently. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the outline composition of the equipment 
used as the gestalt of operation of the 1st of the image-information-processing 
equipment concerning this invention. 

[Drawing 2] It is drawing having shown performing a repetitive conversion decryption 
in the work area developed in video memory. 

[Drawing 3] It is drawing showing the map conversion between a domain block and a 
range block. 
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[Drawing 4] It is drawing showing the example which makes the pixel average of a 
domain block the pixel value of a range block. 

[Drawing 5] It is the block diagram showing the outline composition of the 3rd of the 
equipment of the gestalt of operation of this invention. 

[Drawing 6] It is the block diagram showing the outline composition of the repetitive 
conversion decode section used for the important section of the equipment of the 
gestalt of operation of the 4th of this invention. 

[Drawing 7] It is the block diagram showing the outline composition of the repetitive 
conversion coding section corresponding to the repetitive conversion decode 
section of drawing 6 . 

[Drawing 8] It is drawing showing the case where infanticide of a pixel generates an 
initial picture. 

[Drawing 9] It is drawing showing the texture by which the adjoining scale factor was 
generated. 

[Drawing 1 0] It is drawing showing generating new texture by composition of the 
texture generated for the adjoining scale factor. 

[Drawing 11] It is drawing having shown combining with a different rate of zoom and 
performing a repetitive conversion decryption in two or more work areas developed 
in video memory. 

[Drawing 12] It is drawing showing the example which makes one pixel value in the 
conversion unit of a domain block the pixel value of a range block. 
[Drawing 1 3] It is the block diagram showing the outline composition of the 1 0th of 
the equipment of the gestalt of operation of this invention. 

[Drawing 14] It is the block diagram showing other outline composition of the 10th of 

the equipment of the gestalt of operation of this invention. 

[Drawing 15] It is the block diagram showing the outline composition of the 

entertainment equipment used as the gestalt of operation of the 1 1th of this 

invention. 

[Drawing 16] The block diagram having shown the example of composition of the 
conventional technology 
[Description of Notations] 

1 Two CPU 3 Main memory 4 Cache memory, 5 Storage 6 Seven Drawing processing 
section 8 Nine VRAM, 10 The interface section, 11 Controller 12 External memory, 
13 Image-processing section 14 Data-processing section 15 Drawing processing 
section, 16 Texture decoder 17 Multiplexing separation section 18 Domain block 
generation section, 19 Image transformation and the generation section 20 Image- 
memory section 21 Control section, 22 Initial decode image restoration section 23 
The 1st block generation section 24 The 2nd block generation section 25 Control 
section 26 order-of^approximation measurement and the threshold processing 
section 27 Block information-storage section 28 Initial decode picture generation 
section 
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